
Abstracts: Theme 3 – Risk analysis

229

Impact of two invasive plants, purple 
loosestrife (Lythrum salicaria) and reed canary 
grass (Phalaris arundinacea), on wetland plant 

and moth communities in the 
Pacific north-west, USA

S.S. Schooler,1 P.B. McEvoy1 and E.M. Coombs2

1 Oregon State University, Department of Entomology, Corvallis, OR, USA
2 Oregon Department of Agriculture, Plant Division, Salem, OR, USA

Introduced plant species may affect local plant and animal community diversity and species richness.
We studied the association between varying densities of two introduced wetland plants, purple loos-
estrife (Lythrum salicaria) and reed canary grass (Phalaris arundinacea), on plant and moth species
richness at sites within 24 palustrine emergent wetlands in Oregon, Washington, and Idaho. Seven
wetlands were dominated by canary grass, seven were dominated by loosestrife, and ten were reference
wetlands dominated by neither canary grass nor loosestrife. We measured plant community composi-
tion as percent cover and sampled the moth community using blacklight traps. One hundred and sixty-
nine plant and 178 moth species were identified. As the mean percent cover of canary grass and purple
loosestrife increased from 0 to 91%, plant species richness declined from 45 to 4. We found a strong
positive correlation between moth and plant species richness in rural wetlands. However, urban
wetlands did not show this relationship. A strong negative association between reed canary grass and
purple loosestrife abundance and plant and moth species diversity suggests that these two invasive
species reduce local biodiversity. In addition, our data suggest that the influence of urban landscapes
reduces moth species richness and abundance.
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agent, the rust Phragmidium violaceum
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Trap gardens, where a garden of the target weed is planted in a region of origin and monitored for
potential biological control agents, have been used extensively for the selection of agents. We review
the approach used in past projects and examine the practicalities of this method using, for example, the
garden of blackberry clones (Rubus fruticosus L. agg.) that was established to help selection of effec-
tive strains of the biological control agent, the rust Phragmidium violaceum (Schultz) Winter. Nineteen
blackberry clones from Australia with known genotypes were imported into the CSIRO European
Laboratory in France and established in a garden of four replicated blocks. Rust disease soon appeared
on all plants, but not all weed clones showed the same susceptibility in the timing and degree of infec-
tion. Strains of the rust fungus were cultured from single pustules and these are undergoing genetic
analyses to determine whether or not they are different from the rust fungus found in Australia. The
host range of the purified strains is also being analysed. The garden was managed so as to prevent any
gene flow to other European blackberries growing wild nearby. Eventually, the aggressive nature of
some of the planted weed clones has required that we start a progressive destruction of the garden. The
elimination of the trap garden started in 2002 and it will be important to monitor the garden site so as
to confirm that no plants remain. We have shown that a trap garden of identified clones on blackberry
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is feasible, safe and enables the rapid isolation of potential biological control agents for a plant where
both the identity and exact origins are uncertain. Further gardens, perhaps with fewer clones, should be
planted in other regions of interest, such as regions of high diversity of Rubus species, for example
southern England, or in regions of climatic similarity to southern Australia, for example southern
Portugal. 

Progress with the biological control program 
for Japanese knotweed

Richard H. Shaw and Djamila H. Djeddour
CABI Bioscience, UK Centre (Ascot) Silwood Park, Ascot, Berks, UK, SL5 7TA, UK

Japanese knotweed is a rhizomatic perennial weed introduced into the UK, mainland Europe and the
USA as a desirable ornamental plant during the 19th century. It soon lost its charm and was recognized
as the potential weed that it has since become. It is now considered the most pernicious weed in the UK
with an awesome reputation for displacing native vegetation and even concrete during its exponential
spread. Previous studies suggested that Fallopia japonica is a very good potential target for biological
control given its lack of natural enemies and apparent clonal nature. Phase 1 of a biocontrol program
for the UK and USA was initiated in 2000. It involved a literature review and set-up mission to Japan.
This visit/survey revealed a plant under severe natural enemy pressure with representatives from the
more promising groups of arthropod and fungal potential agents, including a ubiquitous and damaging
rust species. The promising results from this phase, along with observations in quarantine on some of
the natural enemies encountered, are presented. This project has a good chance of being the first
successful biological control program against a weed in Europe, as long as the political obstacles can
be successfully negotiated. 

Biological control of privet in La Réunion: 
the story so far

Richard H. Shaw and Harry C. Evans
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Privet, Ligustrum robustum ssp. walkeri, is a major invasive weed in the Mascarenes, threatening what
is left of the native forest. Its impact on the now depauperate island of Mauritius led to the initiation of
a classical biocontrol program for the neighbouring French island of La Réunion where the plant had
recently arrived and was spreading rapidly. Molecular techniques revealed that the area of origin was
Sri Lanka, but the apparent lack of suitable co-evolved agents, and fungi in particular, led the team back
along the path of speciation eventually arriving at the centre of diversity of the genus in China.
Although a different suite of natural enemies was found in each region surveyed, the most promising
fungal agents belong to the little-studied and notoriously challenging Dothideales. One member of this
order, Thedgonia ligustrina, does attack the target and remains of interest. Fortunately, this was one of
the first classical programs to combine from the outset both entomology and pathology and, although
the two survey disciplines can seem incompatible at times, it does result in a more efficient and cost-
effective approach. Numerous arthropods were rejected on the grounds of specificity, but a moth from
Sri Lanka, Epiplema albida, proved to be suitably specific for consideration as a biocontrol agent. Cut
foliage starvation tests were carried out on 89 plant species, followed by live plant tests on indigenous
non-target Oleaceae. They revealed a high level of physiological specificity. Further lab testing
confirmed that this insect is capable of completing development on only one species of non-target plant
found in La Réunion and is highly unlikely to lay eggs on any species other than the target in the field.
The decision whether to release the moth has yet to be made.


